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Abstract Objective The aim of the study was to investigate and compare the prognostic value of advanced 
inflammatory index, platelet/lymphocyte ratio (PLR), and Ki-67 expression in stage III–IV inoperable non-
small cell lung cancer (NSCLC) before treatment.
Methods The clinical data of 98 inoperable patients with stage III–IV NSCLC in our hospital (Fifth 
Department of Oncology, Hebei General Hospital, Shijiazhuang, China) before treatment were 
retrospectively analyzed, and advanced lung cancer inflammation index (ALI) was calculated using body 
mass index (BMI) × serum albumin (ALB) ÷ neutrophil/lymphocyte ratio (NLR). he optimal cutoff values of 
ALI and PLR for predicting prognosis is determined. Chi-square test was used to analyze the relationship 
between patients and clinical characteristics. Kaplan-Meier method was used to calculate the total survival 
of patients, and log-rank test was used for comparison. Independent prognostic factors were assessed by 
univariate and multivariate analyses. Spearman correlation was used to analyze the relationship among 
ALI, PLR, and Ki-67. 
Results In our study of the 98 cases, the survival time of the patients with ALI < 18 was significantly lower 
than that of patients with ALI > 18 (P < 0.001), with a median survival time of 10 months and 25 months, 
respectively. The survival time of patients with a PLR < 185 was significantly higher than that of patients 
with a PLR > 185 (median survival time was 27 months vs. 10 months, P < 0.001).The higher the Ki-67 
expression, the shorter the survival time (P < 0.005).The combined ALI and PLR detection results indicated 
that the survival time of patients with high ALI and low PLR was significantly longer than that of patients with 
low ALI and high PLR (P < 0.001). Univariate analysis showed that smoking history, degree of differentiation, 
KPS score, Ki-67 expression, ALI value, and PLR affected the prognosis of patients. Multivariate analysis 
showed that KPS score, ALI value, and Ki-67 expression were independent prognostic factors. 
Conclusion ALI, PLR, and Ki-67 expression are important predictors of stage III-IV inoperable NSCLC. 
In terms of the prognostic value, ALI seems to have the best ability to predict patient survival. In addition, 
the combined detection of ALI and PLR levels before treatment seems to be more helpful in improving our 
prediction of patient prognosis. Moreover, it is expected to play a role in future clinical applications. 
Key words: non-small cell lung cancer (NSCLC); advanced lung cancer inflammation index (ALI); 
expression of Ki-67; prognosis

Lung cancer is still the leading cause of cancer-related 
deaths in the world today, with more than 600 000 
mortalities every year [1]. Lung cancer is divided according 
to different biological and morphological characteristics 
into small cell lung cancer and non-small cell lung cancer 

(NSCLC), with NSCLC accounting for more than 80% 
of all cancers. To our knowledge, more than half of all 
patients with NSCLC are diagnosed at an advanced stage 
and have a low 5-year survival rate. Therefore, early 
detection, timely diagnosis, and formulation of targeted 
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Patients and methods

A retrospective descriptive study was conducted, from 
2014 to 2018 at Hebei General Hospital (Shijiazhang, 
China), on 98 patients with stage III–IV inoperable 
NSCLC diagnosed by biopsy. The basic information of 
patients (age, sex, height, weight, smoking history, etc.), 
clinicopathological features, immunohistochemical 
results, time of death, and final follow-up were all 
collected and summarized. NLR, lymphocyte to monocyte 
ratio (LMR), PLR, and ALI (ALI = BMI × ALB/NLR) were 
also recorded. According to published articles [12], the 
critical values of ALI and PLR were set at 18 and 185.

The inclusion criteria of the patients were as follows: 
(1) patients with a pathological diagnosis of inoperable, 
stage III–IV NSCLC; (2) no signs of infection or history 
of infectious diseases or diseases affecting inflammatory 
indicators, such as leukemia. The exclusion criteria were 
as follows: (1) presence of other malignant tumors; (2) 
patients with severe diseases in organs such as heart, 
brain, liver, and kidney, or presence of mental diseases; 
(3) patients with other pathological types of NSCLC such 
as squamous cell carcinoma and adenocarcinoma were 
excluded; (4) signs of infection at the initial diagnosis, 
history of diseases of the blood system affecting the 
inflammatory indicators, or recent intake of drugs 
affecting the inflammatory indicators; and (5) missing 
clinical data.

The use of clinical data (from the medical records as 
well as the paraffin-embedded sections) was approved by 
the hospital ethical committee, and consent was received 
from the patients’ families for use of this data. The main 
reagent, rabbit anti-human Ki-67 monoclonal antibody, 
was purchased from Bioworld, USA. In using the 
mouse anti-human SP detection reagent, sections were 
routinely dewaxed to water, followed by antigen repair, 
incubation at room temperature, placement in 3% H2O2 

for 15 min, and then mixing with the primary antibody 
in a dropwise manner and incubation at 4 °C overnight, 
based on the instructions on the kit. Phosphate buffer 
saline (PBS) was using for washing, and then horseradish 
peroxidase-labeled secondary antibody was added; the 
samples were incubated at room temperature for 30 min. 
This was followed by another round of PBS washing, 
and then DAB was added for color development. The 
samples were washed again and hematocrit redyeing 
was done. Subsequently, samples were dehydrated, made 
transparent, and sealed with a neutral resin adhesive. The 
final samples were observed under the microscope. 

For the positive control, Ki-67 was used to select 
human breast cancer-positive tablets, while for the 
negative control, PBS was used in place of the primary 
antibody. After staining, all sections were assessed by 
pathologists and researchers in a double-blind manner. 

treatment programs are of great importance for early 
control of the disease, arrest of its development, and 
improvement of patients’ quality of life. 

Inflammation is an important occurrence in the 
tumor microenvironment and is involved in the 
formation and development of tumors. Studies have 
found that the prognosis of cancer patients depends 
not only on the characteristics of the tumor itself but 
also on the inflammatory response of the patients [2]. 
An increasing number of reports have confirmed that 
tumor-related inflammation, especially host-related 
systemic inflammatory response, is closely related to 
disease development and progression and survival of 
cancer patients [3]. Some studies have assessed the degree 
of systemic inflammation by analyzing acute protein 
markers such as albumin (ALB) [4]. In the process of 
inflammation regulation, neutrophils, lymphocytes, and 
platelets are important mediators of tumor inflammation; 
they have been demonstrated to have potential prognostic 
predictors of inflammation [5–7]. In addition, a new 
inflammatory predictor called the advanced lung cancer 
inflammation index (ALI) that uses body mass index 
(BMI), ALB, and neutrophil/lymphocyte ratio (NLR) to 
arrive at a value. ALI has been proven to be a valuable 
prognostic factor for patients with lung cancer [8]. Platelet 
aggregation not only plays an important role in hemostasis 
and thrombosis but also in the immune response, and thus 
it has arole in the progression of tumors [9]. Ki-67 is an 
indicator of the ability of all cells to proliferate. It is also 
useful in determining the degree of malignancy as well as 
in assessing the prognosis of patients and in guiding the 
adjuvant therapy of tumors. According to previous studies, 
high Ki-67 is closely related to low overall survival (OS) 
rate in NSCLC patients [10–11]. Therefore, Ki-67 expression 
is a valuable biomarker for predicting the prognosis of 
lung cancer patients. The traditional method to detect Ki-
67 expression is immunohistochemistry, which requires 
invasive methods such as biopsy or surgery to obtain 
specimens. Since we selected patients with unresectable 
stage III–IV NSCLC, our pathological results were all 
obtained from biopsy specimens. Because of this, biopsy 
may miss more aggressive lesions in the tumor, leading 
to an underestimation of the disease. However, this 
pathological result still has important reference value.

To the best of our knowledge, no studies have assessed 
all three indicators of ALI, platelet/lymphocyte ratio 
(PLR), and Ki-67 expression in NSCLC. Therefore, we 
retrospectively analyzed the prognostic value of ALI, 
PLR, and Ki-67 expressions in patients with stage III–IV 
NSCLC, and we also compared the relationship between 
ALI, PLR, and the clinical characteristics of tumor 
patients and Ki-67 expression.
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Ki-67 positivity was demonstrated as brown-yellow 
granules in the nucleus, and a value < 5% was (–), 5%–
25% was (+), 25%–50% was (++), > 50% was (+++). The (–) 
and (+) are defined as low expression, and (++) and (+++) 
as high expression. 

Quality of life assessment: the Karnofsky performance 
status (KPS, in percentile) functional status score was 
used, which has a total score of 100 points. The higher 
the score, the better the physical condition. We divided 
the patients into two groups based on KPS as: KPS ≥ 90 
and < 90.

Statistical analysis
The enumeration data were expressed as mean ± 

standard deviation. The relationship among ALI, PLR, 
and Ki-67 expression was evaluated by chi-square 
test. Kaplan-Meier analysis was used to estimate OS 
expression based on ALI, PLR, and Ki-67 expression in 
patients with stage III–IV NSCLC. Single-factor and Cox 
multivariate analysis were performed on the clinical data, 
and Spearman correlation analysis was performed on the 
three indicators.

Follow-up
The main endpoint assessed in this study was OS, that 

is, the time from diagnosis to death or the last follow-
up. The patients were followed up by telephone and 
by their visits to the outpatient services. The patients 
were followed up every 3 months within 2 years after 
diagnosis, and every 6 months thereafter. The follow-up 
period started on August 2018.

Results

Patient characteristics
The clinical characteristics of the 98 patients are shown 

in Table 1. Among them, 63 were male and 35 were female, 
and they were aged 33–86 years [mean: (63.15 ± 10.19) 
years]. There were 52 cases with poorly differentiated 
tumors and 46 cases with highly differentiated tumors. 
There were 58 cases aged < 65 years, and 40 cases aged 65 
years and older. Regarding risk factors, 60 cases had either 
adenocarcinoma or squamous cell carcinomas, 50 cases 
had a history of smoking, and 48 cases had no history of 
smoking. Regarding laboratory values, 47 cases had KPS 
≥ 90, while 51 cases had KPS < 90; 25 cases had ALI < 18, 
while ALI > 18 in 73 patients; and finally PLR < 185 in 
75 patients, while PLR > 185 in 23 patients. There was 
low expression of Ki-67 in 30 cases and high expression 
of Ki-67 in 68 cases. The median follow-up time was 
16.6 months (1–64 months). At the end of the follow-up 
period, 48 patients died and 50 survived.

Relationships among the ALI, PLR, expression 

cof Ki-67, and clinicopathological factors
Table 2 shows the relationship between ALI and 

clinicopathological factors. ALI had no significant 
relationship with any of the clinicopathological factors, 
except for differentiation (P = 0.008), gender (P = 0.049), 
and KPS score (P = 0.005). PLR had no significant 
relationship with any of the clinicopathological factors, 
except for differentiation (P = 0.006) and KPS score (P = 
0.016). As seen in Table 3, Ki-67 expression was increased 
in men (P = 0.001), patients with a history of smoking 
(P = 0.020), patients with poorly differentiated tumors 
(P = 0.007), and patients with pathological squamous cell 
carcinomas (P = 0.037; Tables 2 and 3).

Survival analyses according to the ALI
The OS rate in the low ALI groups was significantly 

lower than that in the high-ALI group (P < 0.0001; Fig. 1). 
The OS rates for the high PLR group and the high Ki-67 
expression group were significantly lower than that for 
the high ALI group (P < 0.0001, P < 0.005; Fig. 2 and 3).

Survival analyses according to the PLR
The OS rate of patients with a low PLR was significantly 

better than that of those with a high PLR (Fig. 2).

Table 1 Patient characteristics
n (%)

Gender
Male 63 (64.3)
Female 35 (35.7)

Age (years)
< 65 58 (59.2)
≥ 65 40 (40.8)

Smoking history
No 48 (49.0)
Yes 50 (51.0)

Differentiation
Poorly differentiated 52 (53.1)
Medium and high differentiation 46 (46.9)

Pathological pattern
Adenocarcinoma 60 (61.2)
Squamous cell carcinomas 38 (38.8)

KPS
≥ 90 47 (48.0)
< 90 51 (52.0)

ALI
High 73 (74.5)
Low 25 (25.5)

PLR
High 23 (23.5)
Low 75 (76.5)

Ki-67 expression
High 68 (69.4)
Low 30 (30.6)
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Survival analyses according to the expression 
of Ki-67

The OS rate of the high Ki-67 expression group was 
significantly lower than that of the low Ki-67 expression 
group (P < 0.005; Fig. 3).

Survival analyses according to combined 
assessment

We found a significant negative correlation between 
ALI and PLR; so we divided the patients into three 
groups: Group 1 had high ALI and low PLR, Group 2 had 
low ALI and high PLR, and Group 3 had either high ALI 
and high PLR or low ALI and low PLR. Among the 84 
patients, there were 65, 17, and 16 patients classified into 
Groups 1, 2, and 3, respectively. The results showed that 
the total survival time of patients in the three groups was 
significantly different (P < 0.001). The median survival 
time (30 months vs. 10 months vs. 20 months) is shown 
in Fig. 4. 

Prognostic factors influencing the OS
The correlations between OS and various 

clinicopathological factors are shown in Table 3. 
Univariate analysis showed that OS was significantly 
associated with age (P < 0.001), smoking history (P = 
0.009), differentiation (P < 0.001), KPS score (P < 0.001), 
ALI (P < 0.001), PLR (P < 0.001), and Ki-67 expression 
(P = 0.001). A multivariate analysis of these significant 
variables indicated that the KPS score (P = 0.040), Ki-

67 expression (P = 0.008), and ALI (P = 0.048) were 
independently associated with OS (Table 4).

Correlation between expression of Ki-67, ALI, 
and PLR in NSCLC

Spearman correlation analysis results showed that ALI 

Table 2 Association among ALI, PLR, and clinical characteristics [n (%)]
ALI P PLR PHigh Low High Low

Gender 0.049 0.374
Male 51 (81.0) 12 (19.0) 13 (20.6) 50 (79.4)
Female 22 (62.9) 13 (37.1) 10 (28.6) 25 (71.4)

Age (years) 0.397 0.205
< 65 45 (77.6) 13 (22.4) 11 (19.0) 47 (81.0)
≥ 65 28 (70.0) 12 (30.0) 12 (30.0) 28 (70.0)

Smoking history 0.082 0.408
No 32 (66.7) 16 (33.3) 13 (27.1) 35 (72.9)
Yes 41 (82.0) 9 (18.0) 10 (20.0) 40 (80.0)

Differentiation 0.008 0.006
Poorly 33 (63.5) 19 (36.5) 18 (34.6) 34 (65.4)
Medium and high 40 (87.0) 6 (13.0) 5 (10.9) 41 (89.1)

Pathological 0.884 0.309
Adenocarcinoma 45 (25.0) 15 (75.0) 12 (20.0) 48 (80.0)
Squamous cell carcinomas 28 (73.7) 10 (26.3) 11 (28.9) 27 (71.1)

KPS 0.005 0.016
≥ 90 41 (87.2) 6 (12.8) 6 (12.8) 41 (87.2)
< 90 32 (62.7) 19 (37.3) 17 (33.3) 34 (66.7)

Ki-67 expression 0.743 0.205
High 50 (73.5) 18 (26.5) 20 (29.4) 48 (70.6)
Low 23 (76.7) 7 (23.3) 3 (10.0) 27 (90.0)

Table 3 Relationship between Ki-67 and clinical characteristics [n (%)]
Ki-67 PLow High

Gender 0.001
Male 12 (19.0) 51 (81.0)
Female 18 (51.4) 17 (48.6)

Age (years) 0.913
< 65 18 (31.0) 40 (69.0)
≥ 65 12 (30.0) 28 (70.0)

Smoking history 0.020
No 20 (41.7) 28 (58.3)
Yes 10 (20.0) 40 (80.0)

Differentiation 0.007
Poorly 9 (17.3) 43 (82.7)
Medium and high 21 (45.7) 25 (54.3)

Pathological 0.037
Adenocarcinoma 7 (18.4) 31 (81.6)
Squamous cell carcinomas 23 (38.3) 37 (61.7)

KPS 0.252
≥ 90 17 (36.2) 30 (63.8)
< 90 13 (25.5) 38 (74.5)
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value was negatively correlated with PLR (rs = –0.615, 
P < 0.05), and PLR was positively correlated with Ki-67 
expression (rs = 0.211, P < 0.05). There was no significant 
correlation between ALI and Ki-67 expression (Table 5).

Discussion

In recent years, the association between systemic 
inflammation and cancer has been extensively 
studied. Epidemiological observations have shown 
that inflammatory markers are evident in the tumor 

Fig. 1 Kaplan-Meier survival curves for the overall survival (OS) 
according to the advanced lung cancer inflammation index (ALI). A low 
ALI has a detrimental effect on the OS (P < 0.0001)

Fig. 2 Kaplan-Meier survival curves for the overall survival (OS) 
according to the platelet-lymphocyte ratio (PLR). The OS rate of patients 
with a low PLR was significantly better than that of those with a high PLR 
(P < 0.0001)

Fig. 3 Kaplan-Meier survival curves for the overall survival (OS) 
according to the expression of Ki-67. Low expression of Ki-67 has a 
detrimental effect on OS (P < 0.005).

Fig. 4 Kaplan-Meier survival curves for the overall survival (OS) 
according to the combined assessment. A low ALI and high PLR have a 
significant lydetrimental effect on the OS (P < 0.001).

Table 4 The correlations between the overall survival (OS) and various clinicopathological factors by univariate and multivariate analysis
Univariate analysis P Multivariate analysis PHazard ratio 95% CI Hazard ratio 95% CI

Gender 1.388 0.761–2.530 0.285 – – –
Age 1.441 0.810–2.566 0.214 – – –
Smoking history 2.190 1.199–4.000 0.011 1.601 0.860–2.979 0.138
Differentiation 0.325 0.169–0.627 0.001 0.574 0.279–1.181 0.131
Pathological pattern 1.416 0.798–2.542 0.243 – – –
KPS 3.109 1.662–5.815 0.000 2.074 1.033–4.161 0.040
Ki-67 expression 3.387 1.622–7.072 0.001 3.023 1.342–6.813 0.008
ALI 0.291 0.155–0.546 0.000 0.380 0.145–0.991 0.048
PLR 4.142 2.240–7.660 0.000 1.253 0.487–3.224 0.640
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microenvironment, and tumors often form at sites 
of chronic inflammation [13]. Recent studies have also 
shown a clear relationship between markers of systemic 
inflammatory response and poor prognosis in patients 
with tumors [14–16]. More specifically, our study also 
confirmed an independent prognostic factor – ALI – in 
NSCLC, but its mechanism is still unclear.

ALI is a systemic inflammatory indicator based on 
BMI, ALB, and NLR. In this study, the median survival 
time of patients in the low ALI group (10 months, 2–28 
months) was significantly lower than that in the high ALI 
group (25 months, 1–64 months). We can hypothesize 
that low ALI as low BMI, low ALB, and high NLR.

BMI is a common nutritional indicator. BMI levels can 
vary depending on health and disease status or in obese 
and non-obese people and can even aid indistinguishing 
health status and malnutrition. Therefore, BMI is 
important for assessing cancer progression. Gu et al [17] 

confirmed that the survival rate of patients with high 
BMI before treatment or no reduction in BMI during 
treatment could be prolonged. ALB accounts for about 
half of the serum protein and is involved in scavenging 
free radicals, maintaining colloid osmotic pressure, and 
protecting nerve cells, and it is also closely related to 
nutritional status and systemic inflammatory response. In 
recent years, it has been reported that hypoalbuminemia 
is mainly found in tumor patients and is considered as a 
prognostic marker of human cancers, such as endometrial 
cancer, gastrointestinal tumors, and even lung cancer 
[18–20].

The NLR is an early indicator of systemic inflammation 
and has been reported to have a significant impact on 
the prognosis of tumors [21–22]. High NLR represents 
an increase in neutrophil count and/or a decrease in 
lymphocyte count as well as a relative decrease in 
lymphocytes. Lymphocytes play a crucial role in tumor 
defense by inducing cytotoxic cell death and inhibiting 
tumor cell proliferation and migration [23].

ALI is an easy assessment to evaluate systemic 
inflammation in patients [24]. It has been reported to 
be a better predictor of cancer survival than any single 
indicator; ALI can be seen as a simple, inexpensive, 
and useful biomarker in clinical practice. In a study by 

Mandaliya et al [25], ALI was regarded as a meaningful 
biomarker in elderly patients with stage IV NSCLC. 
The current study sought to find evidence of ALI as a 
meaningful clinical indicator. In this study, ALI was also 
closely related to the degree of differentiation in patients 
with NSCLC. That is, with poor differentiation, ALI is 
higher, which is similar to the results of Feng et al [26]. 
In theory, ALI could indicate both nutritional status 
and inflammatory response, providing guidance on how 
patients should be treated. In our study, ALI showed 
great potential as a prognostic indicator. Given the low 
cost of these markers and the availability of results of the 
same in pre-treatment evaluation, they can be easily used 
for routine clinical identification of high-risk patients. 
ALI is a reliable, objective, and inexpensive evaluation 
indicator for patients with NSCLC and can be considered 
for routine clinical use.

PLR has also received extensive attention as an 
inflammatory indicator, and activation of the coagulation 
system is often associated with tumor metastasis, invasion, 
and poor prognosis. Thrombus formation is a problem 
that tumor patients often face. There is evidence that 

[27] high platelet count is associated with a low survival 
rate in patients with lung cancer. It has been reported [28] 

that in addition to their role in hemostasis, platelets are 
increasingly recognized as regulators of inflammation. 
This influences the inflammatory response of cancer 
by affecting the activation state of endothelial cells and 
recruiting white blood cells to the sites of primary and 
metastatic tumors and to distant organs not affected by 
tumor growth as yet. In addition, platelets are involved 
in the formation of neutrophil extracellular traps, which 
can promote metastasis and thrombosis, and lead to organ 
failure. Tumor growth depends on blood vessels, and 
platelets contain platelet-derived cytokines that play a 
role in tumor angiogenesis, such as vascular endothelial 
growth factor (VEGF) and platelet-derived growth factor 
(PDGF). Similarly, lymphocytopenia has been shown to 
predict poor prognosis in patients with advanced cancer 
[29]. This may be due to its role in mediating tumor cell 
destruction and inhibiting tumor growth. T cells in the 
tumor microenvironment may secrete cytokines such 
as IL-4 and IL-5 to regulate the proliferation, apoptosis, 
angiogenesis, and metastasis of cancer cells [30]. A cohort 
study with a large sample size by Ding et al [31] showed 
that PLR can be used as a representative indicator of 
systemic inflammation. They also showed that a PLR 
threshold of 150–200 is more significant than a PLR 
threshold of > 200. The critical value used in the current 
study was 185; thus, we can consider our results as being 
more reliable. Similarly, in our statistical analysis, we 
concluded that low PLR was associated with improved 
survival (median survival was 27 months vs. 10 months) 
and is an independent prognostic factor for NSCLC. This 

Table 5 Correlation between expression of Ki-67, ALI, and PLR in 
NSCLC

Ki-67 ALI PLR
Ki-67 rs – –0.033 0.211

P – 0.746 0.037
ALI rs –0.033 – –0.615

P 0.746 – 0.000
PLR rs 0.211 –0.615 –

P 0.037 0.000 –
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study shows that patients with high levels of PLR have 
poorly differentiated tumors, which is similar to the 
findings of Messager et al [32]. In addition, recent studies 
have reported that low molecular weight heparin, aspirin, 
and other drugs have anti-tumor effects [33–35]. Therefore, 
in addition to considering PLR as a prognostic predictor 
for patients with inoperable stage III–IV NSCLC, we can 
also expect anticoagulation as a new antitumor therapy 
in the future.

Ki-67 is a widely used proliferation-related indicator 
related to the development, metastasis, and prognosis 
of a variety of tumors [36]. Except for the G0 phase of 
the cell cycle, Ki-67 can be detected in every mitotic 
phase, especially in the M phase, which can directly and 
sensitively reflect the proliferation activity of tumor 
cells and more comprehensively reflect the number of 
proliferating cells [37]. It has been reported that the higher 
the Ki-67 proliferation index, the lower the degree of 
tumor differentiation; this is useful since the tumor 
proliferation capacity often represents the malignancy 
of the tumor [38]. This study confirmed that in NSCLC 
tissues, the factors included gender, smoking status and 
pathological type, and there were significant differences 
in Ki-67 expression, and the differences were statistically 
significant (P < 0.05). Survival analysis showed that the 
survival time of patients with high Ki-67 expression was 
significantly lower than that of patients with low Ki-67 
expression (P < 0.01). Univariate and Cox multivariate 
results showed that Ki-67 expression level was an 
independent prognostic factor in patients with stage III–
IV inoperable NSCLC, and the difference was statistically 
significant (P < 0.05). The results were similar to those of 
Ji et al [39]. 

Pearson’s correlation analysis was conducted to identify 
whether there was a connection between ALI, PLR, and 
Ki-67. Results showed that ALI was negatively correlated 
with PLR (rs = –0.615, P < 0.001), while ALI and Ki-67 
had no correlation (P > 0.05). However, Ki-67 had a weak 
positive correlation with PLR (rs = 0.211, P < 0.05). Very 
little research has been done on the relationship between 
the three afore mentioned factors. Platelets involved in 
the formation of neutrophiltraps can be used to regulate 
inflammatory factors, while Ki-67 is a cell proliferation 
factor, and inflammation is involved in the process of cell 
proliferation. Given this link, perhaps ALI is associated 
with PLR and Ki-67. However, the mechanism behind 
this association is still unknown and requires further 
research and exploration. However, in terms of detection 
methods, compared with Ki-67, inflammatory markers 
in the peripheral blood are more easily assessed than 
immunohistochemical indicators.

In the study by Zhuang et al [40], the important role 
of clinicians in determining which patients will receive 
follow-up treatment and which will receive palliative 

care is emphasized. In fact, the clinician is the one who 
assesses the quality of life and decides on the antitumor 
medication regimen. Therefore, they need an appropriate 
prognostic indicator that will help them predict patient 
response and the value of antitumor therapy [41].

Our study had several limitations. First, the number 
of patients included was small, although the study 
population was histologically uniform. Second, the 
optimal cutoff values of ALI and PLR have not yet been 
determined. We determined the optimal cutoff value by 
reading a large number of studies; however, there are 
bound to be deviations in prior studies that could have 
affected this. Furthermore, our conclusions are limited 
by the retrospective nature of the study. This indicators 
discussed herein may be influenced by other factors, 
such as infection or cancer-related complications, and 
prospective studies with a large sample size are needed to 
confirm our study.

To the best of our knowledge, this is the first study to 
compare inflammatory markers and immunohistochemic
al indicators. We conclude that ALL, PLR, and Ki-67 are 
some of the most important prognostic factors in stage III–
IV inoperable NSCLC patients. In particular, we observed 
that ALI is not only an independent prognostic indicator, 
but, compared with PLR, seems to provide a more precise, 
comprehensive evaluation index in terms of its ability to 
predict survival in patients with NSCLC. In addition, ALI 
is easier to obtain than the Ki-67 values and can be easily 
applied in clinical practice. Statistically, ALI and PLR 
have a significant negative correlation. By combining 
ALI and PLR before treatment, we found that patients 
with low ALI and high PLR had a worse prognosis. In the 
future, we may combine these two indicators to improve 
the accuracy of prognosis prediction. Further prospective 
studies will help to confirm our findings.
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